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[£SAF§^S] 6 » 301,000 a 
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1020030032061 <9*>: 2003/8/6 

M. ^ofl 4a <qj=L ^ o. ^ ^1^^ ^-aflJEL ^-Hfl— t^lif 

71 3:^ 7>^*> #tfl<*j ^7}±r, 2\o]5L Q^SLsL ^ =M] ^ # 7 ] 3] 

*fll ^ ^-fr* ^I^Rr ^1 ^-71 ^ f y^X\ 7 }^ 

*fi2 ^ ^-fr* ^«)*>Rr ^2 ^41" iMH, #7l ^-Al^Sf ^71 

2*V <t-s^^ ^IJl^r #7} ^ 

£ 2 

Moioh 
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1020030032061 #^ 13*}: 2003/8/6 

o]s. s ^ 0 ] 7}^tr %t$Qi {GAIN CONTROLLABLE WIDE-BAND FIBER AMPLIFIER} 

£ l£- ^2fl°l| 4^ %^ ^-B- ^-fr M-Ef^ 

<3> ik^-Br ^J^l , ^71 ^ ^^Rr 

MHH(C-band) ^ ^-^^(L-band) #^]-7l #tfl<* ^-f}- ##7l (Fiber 

AmplifierHl *}tr ^M 1 }. 

<4> 3}e 7l^}^^^.S ^7}£l^ tiM^^l °]sfl WDM( wave length division multiplexing) 

*1^ E ^ cfl^^^l A^iL^*] 1530~1560nm s}^ cfl^^ *1-«B= <4 

1530~1560nm s}^ tfl^ -§-aH ol-g-^ ^-^^ Al^ofl ^ <£^-7\ %^H>) £ 

^o] o^^-o] ^ 7 }^ (Erbium-doped fiber amplifier: EDFA)7} oj-g-^ji ^i^c-fl , 
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1020030032061 2003/8/6 

ZL 7>-g- tfl^^ ^-tfflHsq. ^-wflJEL 4^ 30nmSL *^5]<H 5&H=K ^ 3H3tt ^7] 
(Raman fiber amplifier)^ ^-f tfl-ifflS. «J ^-^H^l- ^s.^ ^ ^ 7}-g- tfl<* 

7>x1ji fl*!^, o]^S- o) 7] o^a^ ^ &v s±<3 ( pump power)* *Vcf 

^ °J-eH ^715.^ EDFA7> °l-g-=U ^^-M-, 

^-T-°fl ^1-^H= ^KOJL^ <S-HES. f^llt ^ ^*>7l ^tr ^ t 5^4. 

£ l£r 7l#^ ^-Cfl^ ^ o. -^ 7 jo] o. uj.^.^ ^ojt}. #7} ^ o. 

(100)^ S-l-?- #^-fr(110)S}- ^^H, ^1 ^ ^2 160, 170)1- ^-wl^, ^"71 ^11 ^ 

*fl2 ^-^(160,170)-!- <a^sr>7l ^tr ^1 ^ *H2 spSHd^ ^7l (wavelength 

selective coupler: WSC, 121,122)1- 5.*rtri=T. 

^■7) afli nKHdun ^^-71(121)^ ^ ^^-(110)1- -f-*l] ^ ^5L)^ 1550/1590nm 
cfl^^ t^Jltl- 1550nm(*l-w£=) ^ 1590nm( ^-^H.) 4*<r cfl^°_3. £-^<5>JL, ^l-wfl= # 
^1^1: ^"71 *fl 1 ^i«-(i60)S, <^-«HJEL #7) A]2 #^(170)3. #^tri=f. 

#7l afll ^Hf(160)^r *fll ^ ^12 #o}-o]^3lolEi (optical isolator: ISO, 
131,132)^, ^11 ^ ^12 ^5. eflo]^ 4ol^.c( pump LD, 141,142)^, ^3 ^ *fl4 spSHd^ ^ 
^-71(123,124)^, *fll ^7> #>8-fK 151)1- 5L^cf. #7] *fll ^ ^12 ^-o>o]^eflolE^ 

(131,132)^ ^ ^-71 *fll ^-£-(151)3.-^ #^ 
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1020030032061 2003/8/6 

5]^ *\<& u o v ## (amplified spontaneous emission: ASE) -f-32f «w 0 >^=o.s. 

*!^Kr #7] XU ^5. eH^l^ 4°1 -2.^(132)^ 980nm s)-#2l XI 1 5]H^g- 

#^^}JI, #7l X]l sl-^^ ^^-71(123)^ #7l XU #7l ^1-MH= t A Jlt #7l 

XU °l-0- ^7> ^-^-(151)^ #7l Xl2 elM*! n}ol^.c(i42)^ I480nm 

Xl2 ^H#-§r #71 Xl2 ^Va]^ ^^-71(124)^ #7l Xl2 #7l X]l <H# 

^7} ^-B-(151)S ^€ *|-iffl = ##Jl«- ZLtflS -f-^l^cf. av 7 i oj-g. $ 

7> #^(151)^ #7l XI 1 ^ X12 ^H^l ^sfl <8=^ ^1-«H= ##J: 

#7l Xl2 ^^-(170)^ Xl3 ^ Xl4 ^>o1^eHo]e^ (133, 134)5+, Xl3 ^ Xl4 £)M 
rfol^.c( pump LD, 141,142)3]-, Xl5 ^ XI 6 4#^«1 ^^71(125,126)^, Xl2 ^7> # 

^(152)1- i^tf. <$7] Xl3 ^ Xl4 ^M^3H^(133,134)^r #7l XI 2 <X# ^7> 

^^-(152)^Ei #^sl^ ASE #-g-, ^4 ^ ^ y oH^S ^*g*l"& ^V^ttcj-. 

#71 7113 3M*i nfol^.= (i43)^ 98 0nm 4#^1 XI 3 ^H^-fr #^*>ul, #7l XI 5 4#^ 
^ ^^-7l(125)fe #71 XI 3 ^H^-bJ- #71 ^-«H= #71 X12 <X^- ^7> ^-ft(152) 

3. #71 XI 4 ell °1 7^1 £fol^.El(144)if 1480nm ^#^1 XI 4 ^H^-* 

#71 XI 6 sHSKd^ ^^-71(126)^ #71 XI 4 ^=%-§- #71 X12 <X# ^7> ##-R-(152)3 #3 

<a-HH^ zitfls #4^m4. #71 XI 2 <H# ^7> ^^-(152)^ 

#7i xi 3 ^ xi 4 ^^1 si*n ^^§^-2.^ <un$. €-Mfl= ##Jl# ^#*H #3 

#7l XI 2 sHlHd^ ^^"71(122)^ #7l XU ^ XI 2 -§^-^(160,170)5.^ <y ^5}^ 
^H— 3? 1-^ = ^-#«^- M-fK 110)1- -f-sfl #3^4. 
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1020030032061 #^ <H*}: 2003/8/6 

=LZ]^, ^tl: lk-& ^efl^ ^71(100)^ "i-^S. 

*>7l ^-71 *fl2 ^^-(170)7]- ^ ^ 5>7l nfl^-ofl, 7j ^ojo} *fl 2 ^7> 

#^-fKl52)2h ^ 5gH IIS *}5L, ^7} <t-«H= tfl^ollAi ^ ^o. ^ 

cffe ^1^1 91^. SE$, ^-71 #tfl<* ^-fi- ^ 7 )(100)^ ^ ell ol 7-1 ^°}SL 

J=#(141~144)* *\-%-*\7} nfl 4^ *|H 



[i^oj o)J=LjL7} ^ 7 )^^ 

<12> ^-71 tb -^1:* ^*V7l ^ ^-R- tflS ?l^Rr 

^Jr**). <i-«fl= ^*>7l 7>^*V #tflcd ^-B- #^7l^, a^JE. 

SMS}* ^Al7l^ ^-^7lS}; #7} 7}<£ ^f^ofl ^^<H1 4^ #71 

^s.^ ^-wiJJE. #aiJl» 2*> ^#*}tt ^12 ^ ^l*Rr A]2 ^#^-1- if-^l-Jl, 

^"71 ^l-wflJE #<0Jr<2]- ^-71 2*> <Q-»lB. #^lJl^r #7] <qjjL ^-B-S. 
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1020030032061 #^ 2003/8/6 

<13> °l*HMfe I^S'gtt ^-S^V^ ^4 ^t\7]S, ^ 

^^^1 &44, 4^4 ^44^, ^ tfl*V ^4 Jl^ll- 

(circulator: CIR)4 4^Hd^ ^7}^ i^r^l , ^4 4^H1^ ^7l 41-3H44 
%3i ¥-5.7} "###"^JL ^4^, A oM 4^Hd^ ^tM lEfe 4^1°1^ *fl n ISb "n"4 % 

2: JLS^i 5*1 *r4 Cifoj "###n"0.^ S7l^>7lS tr4. 
<15> 51 2^r £ ^4 4^1* ^ A HH 4^ #^-fr ^#44 ^ o. u^vfl^ £ 

^44. ^-71 ##71(200)^ afll ^ ^12 41-3M4 (221,222)4, *fll ^ *fl2 ^-^-(270,290) 
4, ##47l (optical attenuator: ATT, 280)4, *fll ^ ^12 4^^ ^71(241,242)-!- 5Lf- 
tr4. 

<ie> #7] *fll 4€3H4(221)£r m ^4 *ll3 SH(2211-2213)# ^4*H ( ^ -tf4 £Sl 

^4 <?I^tr *r4 IBS #^*K£^- ^44. #4 *fll 4t-3H4 (221)4 

*fll 5EB(2211)^r 4-?- ^-B-(210)4 ^^4^1, ^12 iS(2212)^ -#4 *fll ^^-^-(270)4 
^44, ^13 iH(2213)^ #7] ##44(280)4 ^44. #4 4€^144(221)^ *fll 
^Sl(221lH <^4 1550nm 4^4 4" H xH= ^^4 1590nm 4^4 < s _ ^H— #^]JL-& ^12 i 
S(2212)5. #^^>J1, ^-4 *fl2 M(2212)<H1 ^^4 4<3 *ll3 M(2213)5- #^tr 

4. 
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1020030032061 2003/8/6 

<17> #7] X| 1 #^(270)^ ^-71 XU ol El (221)^1 XI 2 3LB(2212)s|- , XU 

(231)3)-, XI 3 sHHd^ ^71(243)2]-, XI 1 ^ ^-fr(251)^, XU #o"M#3He1 
(260)* 3E^tf. 

<is> ^7} XI 1 #4I(231)£- 980nm^ XI 1 XU i4l*] XI 3 # 

<19> <#7) XI 3 5p8-?d^ ^^71(243)^ XI 1 ifl*l XI 3 IB(2431~2433)» ^«1*H, XU IS 

(2431)^ <#7) XU *l!-elMtH (221)21 XI 2 SH(2212)i2}- <&&S\JL, Xl2 IH(2432)^ <#7] XU 

#^-fK251)S}- ^^H, X13 IB(2433)^ #7l XU #-£(231)4 ^^I^^. #7l 

X13 sHHd^ €^-71(243)^ *l-«Ji= ^ XU ^ = %-§: 

<*l -*7l XU ^ ^-fr(251)S #^tB}. 
<20> XU ^ #^-R-(251)*r ^7l XI 1 £]*fl ^ y oH^ ^^H, *l-te 

^ <i-^H= f^Jit #^tb4. SE*h ^"71 XU ^ #^(251)^ ^-71 #^iL-ir 

4 >M ^SLsL *1«8 #7] ^"71 XU 

#) 1-^1 ol (221)^1 XI 2 5LB(2212H1 ^^Ji, #7] XU *)"t3l ©1 El(221)fe XI 2 5.B(2212)°1| 

XU ^##* X13 3LB(2213)S #3 ^7} XU #^(25 1)5.^ <H"& 3 

7} ^-fr* ^-§-^ ^ 

<2i> -S-71 XU ^>ol^5flolBl(260)^ #71 XU ^ ^-B-(251)Sf ^"71 XU sHHd^ ^ 

71(243) A>olofl tifl *1 Si*}, ^1-«H= ^ <g-lffl = %*\3L^ 7]JL, ZL «J-^= 0.3L 
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<22> ^7} afll aHMd^? ^^-71(241)^ ^1 vfl*l ^3 IB( 2411-2413)1- T^lSH, *fll IS 

(2411) ^ ^-7] *)U ^-o>o]^^|o1eK241)^ JI, *)12 iB(2412)^ #7l *fl2 s^Md 1 ^ ^ 
^-7)(242)sq- ^SH, ^13 IB(2413)^ <#7] *fl2 ^-^f (290)2}- ^^H}. ^7] ^]l 5^-^ 
^ ^7l(241)^r ^ <t-^= Mlt *fl2 IB 

(2412) 3. #<3*1-J1, <f-wH= *fl3 IB(2413)3. #^t!:4. 

<23> ^- 7 ] ##i} 7 }(280)^ *l (221)^1 ^13 IB(2213m #7l *fl2 

£1(222)^1 afll IB(2221) W\] afl^s]^, ol 7 >=l #fMl 4^ ^ ^^r°l #3^1 
7><S 7l^€ 4^- ^^1^14. 

<24> ^>7l *H2 *H-3Hfc1(222)fe *fll vfl^l ^13 IB(2221~2223)1- ^wl*}^, ^1 IS 

(2221)^ ^7} ^-^71(280)^- ^^SlJl, *112 IB(2452)^r #7l *fl2 ^^-(252)^ 
, ^13 IB(2223)^r ^-7] A]2 ^7l (242)^1 *fll IB(2421)2}- ^^€4. ^7} 7\]2 

MH-5flo]Ei(222)^ *fll IB(2221)°fl #4}^ 7]-ol 7\}2 IB(2222)B #^*>J1 

, *fl2 IB (2222 HI <y^^ 2x|- ^-h£= f^lf ^13 IB(2223)3 

<25> ^7} ^12 ^-¥-(290)^ <#7] *fll sj-^^ ^^-71(241)^ *)13 IB(2413)^ <#7] H)2 

M)l-eflolEi(222)^ *fl2 IB(2222) Afo]^ wfl^s]^, *j|2 ^ z\]3 ^1 ^(232,233)^, ^14 
^ *ll5 ^Md 1 ^ ^^71(244,245)^-, A]2 ^ 253)1 I^*>4. 

<26> ^-7] 3gs ^(232)^: 980nm2l ^2 $2%-^ 

<27> >£ 7 ] *H ^KMi^ ^^-71(244)^ *U ^*1 z\}3 IB (2441~2443)# ^1*}^, £E 

(2441)^ #7) *fl2 ^^rZ]]o}&\ (222)^1 ^12 IB(2222)^ <3^S|aL f *fl2 IB(2442)^r -#7] *fl2 
^-fr( 252)^1- ^13 IB (2443)-^ #7] x\}2 ^1 ^(232)4 <a^^4. -#7] 
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Xl4 sKV^bh ^71(244)^ ^ng. H o v #W XI 2 ^H^g- %-®is}a\ # 7 1 Xl2 ^ 

^ 253)3. #^^>JX, Xl2 iH(2442)Xl 2%\ ^-«H= XU II 

(2441)3. 

<28> #7] X]3 ^ = 3H£(233)£r 1480nm5l Xl3 ^§B## 

<29> # 7 1 X| 5 ^cKd^ ^tM(245)fe XU AA Xl3 1H( 2451-2453)1- ^l^UX, XU is 

(2451)^ #7l Xl2 ^ %^M252)Q ^S\JL, Xl2 SB (2452)^ #7l XU 4^^!^ ^7l 
(241)^1 Xl3 5LH(2413)^ ^^M, Xl3 5LH(2453)^ #7l X|3 ^5. ^(233)^f <£^Q^. 
#7l Xl5 s|-#*}^ ^^-71(245)^ <gsj€ ^-,#3= ^-Al^ #7l Xl3 

°1 -8-71 XI 2 ^ #^-fH253)3. 

<30> #7l XI 2 ^ ^4K252)fe #7] XI 2 ^H#Xl ^ 

^£lJl #71 XI 3 ^H#X1 ^l«fl °-3*j , <y^^ ^3.^ #41Jl-I- 2*\ & 

#^ W. ^, #71 ^-hHh. #7l XU ^ XI 2 ^^-(270, 290) XI ^^fl 2*>.efl 

<S^HeU}. #71 XI 2 ^-B-(252)SA^ <X^- ^7}- A>-g-§ ^ ojcf. 

<3i> #7l XI 2 2}-#^ ^tM(242)fe- Xll AA XI 3 5LB( 242 1-2423) -I- ^l^H, XU IB 

(2421)fe #7l XI 2 1-511 ©IB) (222)^1 XI 3 iS(2223)^- ^^S)ul, X|2 5LB(2422)fe #7l XU 
4#^Efl ^^-71(241)21 XI 2 SH(2412)^ , X]3 5LS(2423)^ #7l <2l^- 3MJ-fr(210) 

ssj- ^^^tf. #7l XI 2 Bf#^i^ ^^-71(242)^ XU 3LH(2421)X1 <g 2*\ ^-wjlJEL 
xl2 SS(2422)X1 <$m& *}-*£EL ^Aljr-i- ^^f<X X|3 5EH(2423)3 

<32> A oM % ^71(265)^ *>7l*>fe ^ 7>^121 7l^#^- ^«tl. 
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<33> % *||, #7) Al ^^(270)^1 3.^0. ^- 7l ^! ^ ^o.(251)o]l 4^5^ Tfll 

*lU ^ #^(25lHH #^5)^ tt O V #^ SHNS ^^lTfl ^Cf. l?!^, ^- 7l 7j.<£ 

^.tflS ^"71 ^2 ^-=-Jf (290)4 4^^ ^^-^1 , #7} 42 ^z^(290)£] °l^-o] # 
7l 41 =g^Pf (270)2] ol^- ^^-4 *m <%-%-Qr «>7ll ^^i, % ^71(280)^ °1 

Sitl" 471^ 7)^Jr ^^W. 

<34> 1- *fl, 4V7I 41 ^^(270)21 o)^- S ^o. 4 V 7 ] 41 ^^o] ol 

^^lM-, ^7l 42 ^^-(290)21 o]^- 2:^0. ^-7] ^-^-^7)(280)^ ^MHs-lr 2lt^*| 
ol=.o]^lcf. Aj-7] 42 (290)4 i^-S]^ 42 ^ 43 ^7} 

7fl Sjji, ^-71 ^-^-i] 71(280)^ 4^^-^^ A oM 42 ^^-(290)^1 o]^- 2^0] 

<35> ^"71 #cfl<* ^ o. ^s. 7l (200)^ cfl^o^ 7><g ^#^"^.5. ^-HjlJE. #^}JL-I- 

^*Rr 42 ^ ^^-(252)«- ^^Sf-iLS^, ^ ^ JL#^r <F 5^1 ^cf. St!-, 

#71 #tfl<* ^71(200)^ ^#-8: 41 ^^-(251)# ^ 

^-^-E. #^1JL# ^^<L3.^, #2fl4 Wl^H <t-wH= tfl<*o) ^-o. ^ # ^ ^ ol 
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JL3Z)-] 

<36> a)- 5} ^-o], 4^ o]^ S ^o} #tfl<* ^ o. ^s. 7 j^ ^-Hflc 

#^o.3L*), s-MH— cfl^^ ^o. ^Alofl - Sa^Hfr ol^o) olcf 

<37> S*V, ^ o\] ^ o]^ ^o) 7}^ #tfl<* ^ o. ^ 7 ]- ##£l7l» o] -g-^o} 
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1020030032061 #^ ^*>: 2003/8/6 
1] 

^"^-n- ^5- *l^Kr *]-^J= ^JlS* <t-«H^. ^§>7l ^t!" ^-^fl^ 
^-fr 6(| 5a<X*l, 

3<X:e ^ y o v ^^-S. ^^Ml i4e^ ^-71 sq^- ^-frS-^-E-l <y^^ «J <t-wH = 

-S-71 7><3 « 0 >#^ #^A] 71 ^ ^i)7l5f; 

A o v 7l 7}<a ^*fl 4^ ^-71 f^-^ ^-ifflH 2*V ^ 

#71 = ^vtfJL^ ^-71 2*} ^-fc f^ll^ ^71 3^ #^-PrJL 

#^-°r ^8-2-3. ^ %rj)«\ ^-B- #^7l . 



2] 

XinHl 5U<X*1, ^7] X| l ^Hf^r, 

^"71 ^H^-i- ^-71 *fll ^s. ^ o.^ #^*Kr sp$Hd^ ^^711- i^-g- 
#*H3 #^tt ^71. 
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IHtt 3] 

&°]*), #7] xu ^hht, 

#7} x]l ^-a-fHM ^ ^-MH— ^Jl^t ^-4*1 ji, zl <*« 0 >^ 

[37* 4] 

XU%H1 S^i, ^7} X|2 ^~*Hr, 

^-71 ^H^-g: ^- 7 ] ^2 #3. ^-f}-3. #^<5Hr ^^"71 ♦ ^HJ-S-JL 



[37* 5] 

XU*<M1 5^1, ^"71 X|2 ^HHr, 

7i^^s] xu ^ = ^-g- #§^Rr xu ^= #^4; 

#71 X| l X| 2 ^ #^*Rr XI 1 s^Hd^ ^7l<2}-; 

7]^& shj-^ XI 2 ^hm- i^sRr xi 2 

X| 2 ^71 XI 2 ^ #^*Rr XI 2 sJ-^-id^ ^^-71 S i^-i- 

#33 £.5. *}*r #tfl^ %^-9r ^7). 
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1020030032061 #3 2003/8/6 

6] 

XUiMl 

A o V 7l 2]^- %^$-2)- <£^Q X]l IB°fl ^£ *)-^ £ ^-lffiS. ^J2tt ^71 X] 
1 ^^f4 XI 2 IBS #^*}JL, ^-71 XI 2 IH1 <8 33 7V<£ -S-71 

7]s\ X|3 IBS #3*Kr XI 1 ^mt\)°}£\<%; 

^7} XI 1 ^^-^ XI 1 IB1 #7j M]-«$EL ^ sS-wfljEi 

#1-iH:e= t^llf X]2 IBS fc-ifflJE. ^7) XI 2 

cg^si XI 3 IBS #^*Hr XI 1 aHHi^ ^^"71^-; 

#7] ##£)7l<^ o^^^i XI 1 IBi 7><S ^7} XI 2 f^-^ 

XI 2 IBS #^^>J1, ^-71 XI 2 IB°H <a^€ 2*> <^-^H= ^HQJl-I- X]3 IB 

S #^*Hr X12 *H-3Me1^; 

<$7) Xll sKMd^ ^^-71^ XI 2 IBS^-Ei ^€ #1-HHH ^"71 XI 2 

X13 IBS^Ej 2*> f^llt ^7} 2}Jf ^-B-S #^^> 

Tr X]2 ^^-711- C} s^AS ^ ^MJ-fi- ^#71. 



18-16 



1020030032061 #^ 2003/8/6 



[5- 1] 
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»1 •' I 



1020030032061 
[S. 2] 



•3 H*}: 2003/8/6 
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